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Water isotopes of local precipitation and groundwater have been used as a tool for 

recharge estimation, determination of evaporation effects and a variety of other 

hydrological investigations [1]. One important application in natural waters is to 

estimate the extent of evaporation, both during the rainfall and during the process of 

groundwater recharge. The transpiration, being largely a non-fractionating process 

[2, 3] does not alter the isotopic composition of the recharging water during its 

passage through the soil/ vadose zone. But, transpiration does increase the salt 

content of the recharged water. Therefore, a combination of isotopic and ionic 

concentration variation in natural ground waters can be used to quantify the relative 

magnitudes of evaporation and transpiration.  

Present study was undertaken to fill a gap in the database of isotopes in precipitation 

and groundwater from a region of India that is climatically transitional between arid 

desert region in the northwest and sub-humid region in the southeast. In this region, 

Radiocarbon (14C) dating of groundwater had indicated ages >35ka [4]. The ground 

waters in parts of the region also contain excessive fluoride and the isotopic study 

has been useful in identifying the origin of excessive fluoride concentration. In 

general, areas of high fluoride overlap areas with high electrical conductivity (EC). 

On the west flank of the Cambay Basin in the low lying belt linking Little Rann of 

Kachchh - Nalsarovar - Gulf of Khambhat, high fluoride and EC in shallow aquifers 

originate from evaporative enrichment. On the east flank of Cambay Basin, some 

high fluoride pockets are observed which are probably due to preferential dissolution 

of high fluoride bearing minerals. On this flank high fluoride is also associated with 

thermal springs. Within the Cambay Basin, alternating belts of low and high fluoride 

concentrations are ascribed to groundwater recharge during the past wet and arid 

climatic phases, respectively. This is based on groundwater radiocarbon age contours 

of ~20 ka overlapping the high fluoride belt.  
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